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Intended Learning Outcomes 


By the end of this lecture , the student should 
be able to: 


Describe the general characters of cestodes 

Classify cestodes 

Identify different stages of Diphyllobothrium latum 
Recognize the habitat of D. latum 

Correlate the life cycle with the pathogenesis, clinical 
picture, diagnosis and prevention and control of 
diphyllobothriasis 

Recognize the drug of choice and advice given 
to the patient 


General characters 


- They are flat, ribbon- or tape-like 
segmented hermaphrodite worms. 


Scolex 


General Morphology 
of a Tapeworm 


NON 


- Each worm is differentiated into: 
Scolex (head): carrying organs 
of fixations (suckers and hooks) 


Neck: is the actively dividing 
portion of the worm. 


The body is formed of a stretch RA sa Proglottia 
of segments called strobila which 

consists of: 

Immature segments: where sex 
.organs are still immature 
Mature segments (proglottids) 
Gravid segments Strobila 


Gravid 


Scolex carrying Organs of fixation 


Bothrium Rostellum Sucker 
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Mature segments 


Scattered testes 


Every segment contains 
mature male and female sex 
organs as a separate entity. 


The male and female genital 
systems open together in a 
common genital pore. 


The configuration of mature 
segment, the position of the 
common genital pore and the 
morphology of the genital 
systems help the 
identification of the parasite 
to which it belongs. 


Ovary 


Gravid segments 


* These are the last segment(s) of 
the worm that contains the 
pregnant (gravid) uterus. 


* The configuration of the gravid 
segment and the shape of the 
gravid uterus change from one 
genus to another, which help 
the identification of the parasite 
to which it belongs. 


* The uterus may have lateral 
branches of certain number, 
may be sac like or thrown into 
pouches. The other genital 
organs like the testes and 
ovaries are  subjected to 
pressure atrophy. 


Class Cestoidea 


1-Order: Pseudophyllidea 
Superfamily: 
Bothriocephaloidea 
Family: Diphyllobothridae 
Diphyllobothrium latum 
Diphyllobothrium mansonoides 


2-Order : Cyclophyllidea 

Superfamily: Taenioidea 
Family : 

Taeniidae 


Taenia saginata 
Taenia solium 


Echinococcus granulosus 
Hymenolepididae 
Hymenolepis nana 
Hymenolepis diminuta 
Dilepididae 
Dipylidium caninum 


Cestodes are classified according to their 
habitat into 


1-Intestinal cestodes: 

Human is DH carrying adult 
stage 

Diphyllobothrium latum 


Taenia saginata and Taenia 
solium 


Hymenolepis nana and 
Hymenolepis diminuta 


Dipylidium caninum 


2-Tissue cestodes 
Human is IH carrying larval 
stage 


Sparganum larva of 
Diphyllobothrium (Spirometra) 
mansoni: 


Sparganosis 


Cysticercus cellulosae of T. solium: 
Cysticercosis 


Hydatid cyst of Echinococcus 
granulosus and E. multilocularis: 


Cystic echinococcosis 


Superfamily: Bothriocephaloidea Family: 
Diphyllobothriidae 
Diphyllobothrium latum ( fish tape worm) 


G D :Lake regions in Europe, Asia, Africa. 
About 9 million people infected 
spread in northern Europe and Japan, 


more cases in the US due to consumption of sushi or 
sashimi 
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Mature segment 


* Notice: itis broader than longer, the rosette 
shaped uterus 


Hosts and Habitat 


D.H.: Man and fish eating animals 
1º |.H.: Water flea (Cyclops) 


2"“ |.H.: Salmon and cyprinoid fish (fresh 
water fish) 


R.H. : Fish eating animals 
Habitat: Small intestine 


Diphyllobotrium latum - the fish tape worm-Life 
cycle 


Infected crustacean ingested 
by small freshwater fish 
Procercoid larva released from 
crustacean, develops into 
plerocercoid larva 5) 


Predator fish eats 
e. (6) infected small fish 
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Common in fish eating 
À = Infective Stage animals (Salmon, trout, 
fN= Diagnostic Stage merch, white fish, eel, 
pike, etc.) 
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e Adults get quite long 
(10 m) and shed up to a 
million eggs per day 

* Eggs appear in stool of 

man 6 weeks 

postinfection 
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Adults in small intestine 


Coracidia hatch from 
eggs and are ingested 
by crustaceans. 


'] e 
: . Ê 7 
” e 
a k q 
o) 4 d 
ç 


a Naa ão E a [ot Dt il 9) Proglottids release 
ga? : Eggs embryonate Unembryonated eggs immature eggs 
nd 2) inwaler ms O passed in feces 


http://www.dpd.cdc.gov/DPDx/HTML/Diphyllobothriasis.htm 


Solid larvae of D. latum 


Plerocercoid : 
Procercoid 


It is pseudosegmented 


Spherical post swelling 


Diphyllobotrium latum - the fish tape worm 


Mature plerocercoids (INFECTIVE 
STAGE)can be easily seen as white 
masses in uncooked fish 


The plerocercoid develop into 
mature adult tapeworms in the 
small intestine. 


Mode of infection: Infection 
occurs through raw fish dishes or 
handling (tasting) of fish dishes 
before cooking 


Infection rate can be quite high, 
especially when untreated sewer 
is led into lakes (aquaculture) 


Disease: Diphyllobothriasis 


Clinical picture 


Symptomless 


Nausea, vomiting, diarrhea, abdominal pain and 
tenderness 

Pernicious anaemia vit B12 deficiency anaemia 
(macrocytic megaloblastic ) due to consumption by the 
adult worm 


Intestinal obstruction may occur especially in children 


Diagnosis 


e Clinical diagnosis: 

* History of residence in endemic area and 
the habit of raw or smoked fish 
consumption 

* Suggestive clinical picture 

e Lab diagnosis: 

1) Stool exam: 

Egg is the diagnostic stage 

e Size:50-70u 

e Shape: Oval 

e Shell: Thick 

e Colour: Yellow Brown 

e Content: Immature 


Eggs are easily seen even without 
concentration technique 


2) CBC: pernicious anaemia and eosinophillia 


Treatment 


O Praziquantel:5-10 mg/kg once. 

O Niclosamide (Yomesan): 2gm(adults) 
single dose Taken on an empty 
stomach and well chewed followed 
after 2-3h by saline purge. 

O Treatment of vit B12 deficiency 
anaemia. 


Prevention& control 


Treatment of patients. 
Well cooking of fish 


Freezing of fish at -10C for 2days kills 
plerocercoid larvae. 


Proper sewage disposal. 
Elimination of animal reservoir. 
Sanitary aquacultures. 


Diphyllobothrium mansonoides ( Spirometra) 


e G.D: Far East, East Africa 

e Habitat: Small intestine 

* D.H: Dogs and cats 

e 1º |.H: Cyclops containing procercoid 

* 2"º |.H: Man, frogs ,snakes (sparganum) 
* Morphology and life cycle: 

Similar to D. latum except for the 2"“ |.H. 


Human sparganosis 


* Itis a condition resulting from 
invasion of the human tissues by 
larval stage of Diphyllobothrium 
mansonoides (Sparganum) 

e Sparganum larva: Similar to 
plerocercoid but is larger in size (up 
to 30cm) 


Mode of infection 


* drinking water containing infected 
Cyclops (I.S.: procercoid) . 

* Fating raw infected frogs or birds (I.S.: 
sparganum). 

* Application of infected tissues of 
frogs as poultices to ulcerated or 
inflamed tissues (I.S.: sparganum). 


Ist Intermediate Host 


nd Intermediate Hom 


Operculate 


Clinical picture 


Subcutaneous tissues: 
migratory s.c. swelling 
which may become painful 
and tender to form 
abscesses 


Ocular sparganosis: 


Pain, coedematous swelling 
of the eye lids. 


Conjunctivitis and 
periorbital cedema. 


Eosinophilia, cedema,fever 


-canadianjournalofophthalmology 


Diagnosis 


e Clinical diagnosis: History of 
residence in endemic areas and 
consumption of frogs or its use as 
foments and suggestive clinical 
picture. 


e Direct lab diagnosis after surgical 
removal of larvae 


Treatment, Prevention &control 


* Treatment is by surgical removal 


* Avoid the use of frog tissues as 
foments. 


* Proper cooking of birds& frogs meat. 


* Destruction of Cyclops by boiling or 
filtering water before drinking. 


Assessment 


1) Complete: 


* Diphyllobothrium latum is characterized by 
eu anaemia, which is due to............ 


* In sparganosis, humans .......... host 


e Infected sushi and smoked salmon transmit....... 
While insufficiently grilled Boury transmit.......... 


2) Interpret the following statement: 
No gravid segments in Diphyllobothrium latum 


